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the assumption previously made by Mayer, that in the
compression of air the whole of the work done is converted
into heat, and none is absorbed in changing physical forces
operating within the molecules or between them. His
reference to Carnot is the first published by any of the
founders .of thermodynamics.
In 1846 Joule published in collaboration with Scoresby
a paper on the comparative capabilities of electro-magnetism,
steam and horses as sources of motive power. Scoresby
had stayed with the Joules during the Manchester meeting
of the British Association in 1842, and became ugreatly
interested in the view I was at that time beginning to take
of the relation between heat and other forms of force, and
in response to my express wish to work with a powerful
arrangement of magnets, he kindly invited me to Bradford,
of which town he was at that time the Vicar, in order to
pursue an inquiry along with him."
Joule had to do most of the work, as Scoresby's parish
work left him little free time. This vicar was "eminent
for qualities seldom united in one man. At once an experi-
enced seaman, a successful geographical discoverer, a
hard-working and eloquent clergyman, he was also a zealous
student of nature and a scientific investigator."
When Joule and his brother first visited Scoresby they
travelled by rail as far as Brighthouse (Brighouse), "each
riding on the roof of a first-class carriage, as they frequently
did," They attended their host's services, and it is interest-
ing to learn that Joule had the courage not to forget his
rule of sleeping through sermons, even from this redoubtable
and eloquent clergyman.
With the help of Scoresby's powerful electro-magnets
Joule obtained larger outputs of work from his electro-
magnetic engine. He finds that the best Cornish steam-
engines produce only "one tenth of the vis viva due to the
combustion of coal."
A horse can do 24,000,000 foot-pounds of work in one
day. During this period he eats about 12 Ib. of hay and
12 Ib. of corn. "From our own experiments on the com-
bustion of a mixture of hay and corn in oxygen gas" it

